Abstract.-In this paper we report the apparently seasonal presence of fin whales in Mejillones Bay (23°S), in northern Chile.
INTRODUCTION
The fin whale, Balaenoptera physalus (Linnaeus, 1758) is categorized as 'Endangered' by the International Union for the Conservation of Nature (IUCN Red List of Threatened Species) 1 and is listed on the respective Appendices I of both CITES (Convention on International Trade in Endangered Species of Wild Fauna and Flora) 2 and CMS (Convention on the Conservation of Migratory Species). In Chile, this species is categorized as 'Critically Endangered' according to the Ministry of Environment (Supreme Decree 41/2011) 3 . These listings reflect the fin whale's highly vulnerable status due to continuing low global population levels following low post-whaling recovery rates, requiring an international ban in commercial trade (Aguilar 2009 ). Such delicate status calls for more surveys and an improved reporting effort in order to understand the current population trends and potential new threats to this species. This is particular true for regions such as the Southeast Pacific where research on baleen whales is still limited.
In Chile's exclusive economic zone (E.E.Z.), fin whales have been sighted principally in the oceanic realm (Clarke 1962 , Aguayo et al. 1998a Acevedo et al. 2012) , while several individuals have also been recorded in neritic waters surrounding three coastal islands at ~29°S (Capella et al. 1999 , Pérez et al. 2006 . Apart from these few observations, no further information is published regarding fin whale distribution in Chilean waters during post-ban years. Recently, one of us (A.S.P.) noted the recurrent presence of fin whales in Mejillones Bay (23°S, Antofagasta Region), a location that supports dense maritime traffic of large cargo vessels due to the mining industry, Chile's main economic activity. According to a global assessment by the Ship Strike Working Group of the International Whaling Commission (IWC), fin whales suffer the highest mortality rate of all cetaceans due to vessel strikes, with the highest number of dead whales stuck on the bow of vessels (Van Waerebeek & Leaper 2008) . The reason why this species is particularly prone to collision remains unclear, but some authors suggest that collisions occur mainly with juvenile individuals which spend more time at the surface and possibly have not yet acquired the necessary experience for avoiding vessels (Panigada et al. 2006) . Therefore, it is important to document the presence of this species in areas where the potential for collision is evident. In this study, we report the recurrent, apparently seasonal presence of fin whales in Mejillones Bay. For this aim, we compiled own sightings together with other sources of authenticated information. 
MATERIALS AND METHODS
Fin whales were sighted in areas surrounding Punta Rieles and Punta Angamos, at the southwestern end of Mejillones Bay (23°02.512'S, 70°30.076'W) (Fig. 1) from 2006 to 2014. The first two sightings occurred circumstantially in 2006 when one of us (A.S.P.) was visiting Punta Rieles for SCUBA diving. No systematic survey effort was conducted between 2007 and 2010; however we compiled opportunistic sighting records of fin whales undertaken by members of the public who regularly visited Punta Rieles and Mejillones Bay, including marine scientists, divers, fishermen, tour operators amongst other locals. Information from such sources was included for analysis only when sightings were positively confirmed as fin whales by photographic evidence, either still or film. During 2011-2014, the area was monitored by A.S.P. twice per month between September and November, after incidental records suggested these to be the months of highest frequency of occurrence. Visual search effort, aided by 7 x 50 binoculars, was performed from the top of the ~100 m rocky cliff at Punta Rieles, for 1-3 hours starting at 11:00 h. The size and composition of the group was determined using the following criteria; single, pair, trio or groups of more than three individuals which generally consisted of relatively large animals following a fairly synchronized breathing and swimming pattern. When whales were located nearshore, observers descended to the shoreline to obtain the closest possible photographs.
RESULTS AND DISCUSSION
A total of 19 confirmed fin whale sightings were gathered for the study period, representing a combined 95 whales (the sum of best estimates). Group size ranged 1-10 individuals (mean, 5; SD ± 2.7; N= 19), including 2 mother-calf pairs (Table 1) . Fin whales were sighted mainly in September and October. The earliest documented record occurred circumstantially in October 2006 (Table 1) while the latest sighting occurred on 6 September 2014. Fin whales were spotted principally in the nearshore area between Punta Angamos (23°1.636'S; 70°30.388'W ) and Punta R ieles (23°2.804'S; 70°29.982'W) at estimated distances from shore of 30-1000 m. Inside the study area (Fig. 1) fin whales changed direction frequently in an apparent random fashion while moving close to shore. After ca. 30-120 min the whales left the area consistently by swimming northwards towards open waters. All individuals were positively identified as fin whales by a diagnostic combination of large size, dark grey dorsal coloration, and a prominent dorsal fin that rises at a shallow angle from the rear of the back (Fig. 2) . On 16 July 2010, underwater video further confirmed the identity of the species by its asymmetrical coloration, showing a pale lower jaw on the right side and a dark jaw on the left side. Whaling and post-whaling data indicated an oceanic distribution of fin whales in Chilean waters (Clarke 1962 , Aguayo et al. 1998a Acevedo et al. 2012) . This study constitutes the first report of the apparently seasonal occurrence of fin whales in nearshore waters of at least one coastal site in northern Chile. The species has previously been documented during summer in neritic waters surrounding Chañaral, Damas and Choros Islands (centered ~29°S) which are located on the continental shelf relatively close to the coast (5-10 km from the shore), in an area of ca. 50 m depth (Capella et al. 1999 , Pérez et al. 2006 , Van Waerebeek et al. 2007 ). Our results differ from the latter observations because Mejillones Bay is located on the mainland, 680 km further north and supports intense port activity, while the 3 coastal islands are located within a Marine Protected Area, in a less-populated zone. Our data do not yet allow firm conclusions about the seasonal presence of this species in the area, but some points can be raised. Based on observations of fin whale aggregations ranging 287-314 km off the central coast of Chile (28°-36°S) in October to November 1958 , Clarke (1962 assumed that whales were on their way south towards the Antarctic grounds where they are known to feed on Antarctic krill Euphausia superba, in summer. Clarke (1962) suggested that fin whales may be feeding to some extent during their spring migration towards the Antarctic, so they may depend on some supply of food which is abundant near the boundary regions on the oceanic side of the upwelling currents adjacent to the continental coastlines. However, fin whales may also enter relatively shallow, neritic areas with localized high productivity. Pérez et al. (2006) observed fin whales feeding on the euphausid Euphausia mucronata in the vicinity of the 3 aforementioned coastal islands during the austral summer. Even though we were not able to directly record feeding or the presence of prey in Mejillones Bay, the observed non-directional milling of whales in a circumscribed area was strongly suggestive of feeding behavior. Mejillones Bay and particularly Punta Angamos are located in front of the strongest and most persistent (i.e., year-round) upwelling center in northern Chile (Escribano & Hidalgo 2000 , Escribano et al. 2010 , which supports large populations of E. mucronata , Antezana 2010 ). As euphausids constitute the primary prey of fin whales globally (Aguilar 2009 ) and also in some areas of Chilean waters (Isla Chañaral and Isla Choros-Damas, Marine Protected areas) individuals have been observed feeding on E. mucronata (Pérez et al. 2006) it appears reasonable to hypothesize that this highly productive micro-habitat may serve as a focal feeding ground for the observed fin whales. On the other hand, their nearshore presence in the Mejillones area in September-November theoretically could also be related to calving or breeding and a need for shelter. In the Southern Hemisphere fin whales breed during the austral winter/spring (Aguilar 2009 ) which coincides with the timing when fin whales were present in our study area. Accordingly, we recorded 2 mother-calf pairs on 16 October 2006 but none stayed there (Table 1) . However, fin whales are not known to regularly approach nearshore areas for calving in contrast to 2 other baleen whale species off western South America, i.e., humpback whale Megaptera novaeangliae (Guidino et al. 2014) and southern right whale Eubalaena australis (Aguayo-Lobo et al. 2008) . The topographic characteristics of the coast provide possible further explanations (Clarke 1962) . The continental shelf off northern and central Chile is very narrow and the slope is very steep (the shelf break is located at ca. 4 km from the shoreline in front of Punta Angamos) so fin whales may approach the coast while still maintaining great water depth below them or nearby. Further research is necessary to understand the ecological and biological processes behind the probably seasonal presence of fin whales in neritic waters of northern Chile.
Considering that fin whale is the species most commonly involved in collision accidents worldwide (Laist et al. 2001 , Panigada et al. 2006 , Van Waerebeek & Leaper 2008 , the dense shipping traffic within and around Mejillones Bay may represent a significant threat to fin whales visiting the bay. Our observations indicate that the main aggregation area of the whales lies very close (less than 1000 m) to one of the main routes used by large cargo vessels (Fig. 1) . Although the normal speed of cargo vessels when maneuvering in the bay (< 10 knots), as reported by Port Authorities (personal communication to A.S.P.) lies within the mostly non-lethal range for whales in case of bow strikes (Van Waerebeek & Leaper 2008) , generating awareness about the presence of the whales with port and other maritime authorities will contribute to their safety and mitigate a potential navigational hazard. During our observations whales moved unpredictably in multiple directions around the bay. When approaching or heading out again to the open ocean many of them likely entered directly into the vessels' paths. Also, while we emphasize the risk with large cargo vessels it is worth noting that this bay is also intensively used by semiindustrial and small-scale artisanal fishing boats and fast recreational boats, further enhancing the risk of collisions. Although the current evidence of danger of collisions in Mejillones Bay is circumstantial, the simultaneous occurrence of fin whales and large numbers of vessels suggest the risk may be significant. We strongly recommend the participation of dedicated land-based observers in direct radio contact with Port Authorities to assist with the monitoring for the presence of fin whales, as well as the provision of real-time information and calls for caution to pilots and captains onboard vessels when entering and exiting Mejillones Bay.
